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Measurement

than to identify one that is rather regional in character,
problems exist, however, which are discussed below*

Rate of Change, Rises in sea level in response to projected
induced warming will be slow, but much more rapid than recent historic
rates. Estimates of the rate of sea-level rise so far during this
century range from 1 to 3 mm/year (see Revelle, this volume, Chapter
8). Problems of tectonic movement and poor station distribution in
terms of location, offshore current, and wind systems, for example,
leave one uncertain as to the reality and meaning of these numbers.

Signal-to-Noise Ratio. The relatively long time series of sea level
provide opportunities to estimate signal-to-noise ratios and hence make
detection of global changes more feasible (cf., Madden and Ramanathan,
1980). However, there are relatively few sea-level stations in the
southern hemisphere that possess a long record, and, further, sea-level
data in huge ocean regions must be reconstructed from limited hydro-
graphic data These deficiencies will make detection of a truly global
signal somewhat more difficult.

Adequacy and Availability of Past Data Base. Long time series of
sea-level data are available (e.g., Emery, 1980? Revelle, this volume,
Chapter 8), but their interpretation is complicated by the problems
listed above. Nevertheless, these studies suggest a coherent rising of
sea level on scales of oceanic dimensions. The statistical significance
of the changes and their relationship to C02-induced warming are hard
to estimate.

Spatial Coverage and Resolution of Additional Measurements Required.
It appears feasible to achieve spatial coverage sufficient to ameliorate
some of the difficulties mentioned above, although problems in the
interpretation of individual records will remain. Measurements are
needed at all open ocean island locations? primarily lacking at present
are islands in the Atlantic and Indian Oceans. Also needed are stations
around the Antarctic continent. Global sea-level coverage will be
available from the various altimetric satellites now being proposed for
the late 1980s. The estimated accuracy of these, jKLO cm, will be too
low for useful estimation of CC>2 effects in the next one or two
decades; however, over the long term (i.e., a century) such satellite
measurements will be helpful.

Frequency of Measurements Required. Since most sea-level measurements
are made for tidal prediction, the frequency of measurement is more
than adequate for long-term sea-level change. It is critical to keep
the measurement going for a long time (decades).

Feasibility and/or Existence of Technical Systems? Continuity* Tide-
gauge measurements are simple and have been carried out for a long
time. The existing technology that permits unattended operation for
months to years with data recording on tape cassettes is entirely
adequate for the purpose.